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3M" Scotchcal ™ Graphic Product Bulletin 1J15 & 1J16

Effective July 2015

- - - Quick Link
:j::-: gl et 3M Graphics r".ll";rra::ie:

Technical Information Selector
Safety Data Sheets (SD3)

Product Description

= For Solvent, Eco-Solvent UV and Latex Inkjet Printing and Screen Printing
= 3.5-4.0 mils monomeric calendared vinyl film

Product

« Available in gloss and matte finishes

= Pressure-sensitive adhesive

- Expected Performance Life of 12 months (unwarranted period for unprinted film with no graphic
protection, applied to a flat, vertical, outdoor surface)

Recommended Types of Graphics and End Uses

For 1J15-10, 1J15-20 and 1J16-10 film:
* Short term, indoor and outdoor promotional graphics
= Signs, trade show and point-of-purchase displays
For 1J15-114 clear film:
= Translucent graphics and signs for exterior and interior windows
» Two-faced signs
* Internally lit exterior and interior signs, in vertical position

Graphic Protection

Graphic protection can improve the appearance, performance and durability of your graphic. Always use only the
graphic protection options recommended in this Bulletin for this film. See 3M Product Bulletin GP-1 for more details
about these options.

* 3M™ Scotchcal™ Luster J15-114

* 3M™ Scotchcal™ Gloss Overlaminate 8508

* 3M™ Scotchcal™ Luster Overlaminate 8509

" 3M™ Scotchcal™ Matte Overlaminate 8510M

" 3M™ Segotchcal™ Gloss Overlaminate 8512G

Characteristics
These are typical values for unprocessed product. Processing may change the values.
Physical
Characteristic [ Value ~3
Material Monomeric Calendared Vinyl
1J15-10: White with Gloss finish
1J15-20: White with Matte finish
aiatittc) 1J15-114: Clear with Gloss finish
IJ16-10:  White with Gloss finish
1J15-10: Clear
e 1J15-20: Clear
AN Color 1J15-114: Clear
1J18-10: Grey
b inass Without adhesive: 3-4 mils (0.07-0.10 mm)
With adhesive: 3.5-4.5 mils (0.09-0.11mm)
Adhesive type Acrylic, pressure sensitive

Liner Polycoated Kraft Paper 140+5 g/im?
Product Bulletin 1J15 & 1J16 m



3M" Scotchcal ™ Graphic

Application
b e ristic ﬂ‘\ Value ‘{ i

Surface type: Smooth, flat and simple curved surfaces
Substrate type: Metal, ngid plastic and painted surfaces

Finished Graphic Application Application temperature: 40° — 100°F (4° — 38°C) air and

Recommendation substrate
Application method: Dry

Temperature Range after 5°C to +38°C (40°F to +100°F) (not for extended

Application periods of ime at the extremes)

Graphic Removal Permanent

Warranty Information

Warranty Coverage Overview

The warranty coverage for each graphic is based on the user both reading and following all applicable and current
3M Product and Instruction Bulletins. The warranty period for eligible graphics is as stated in the 3M Graphics
Warranties Matrices found at 3MGraphics.com/warranties, at the time that the film was purchased. The warranty
period may be reduced and stipulations may apply for certain constructions and applications, as covered in the 3M
Graphics Warranties Bulletin found at 3MGraphics.com/warranties.

The warranties set forth in the Warranty Bulletin are made in lieu of all other express or implied warranties,
including any implied warranty of merchantability, fitness for a particular purpose, or arising out of a course of
dealing, custom or usage of trade.

3M Basic Product Warranty

3M Graphics Products are warranted to be free of defects in materials and manufacture at the time of shipment and
to meet the specifications stated in its applicable 3M Graphics Product Bulletin and as further set forth in the 3M
Graphics Warranties Bulletin.

Limited Remedy

The limited remedy applicable to each warranty is addressed in the 3M Graphics Warranties Bulletin found at
IMGraphics.com/warranties.

Limitation of Liability

Except where prohibited by law, 3M SHALL NOT UNDER ANY CIRCUMSTANCES BE LIABLE TO PURCHASER
OR USER FOR ANY DIRECT (EXCEPT FOR THE LIMITED REMEDY PROVIDED IN THE 3M GRAPHICS
WARRANTIES BULLETIN), INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, LABOR, NON-3M MATERIAL CHARGES, LOSS OF PROFITS, REVENUE,
BUSINESS, OPPORTUNITY, OR GOODWILL) RESULTING FROM OR IN ANY WAY RELATED TO 3M'S

Additional Limitations

See the 3M Graphics Warranties Bulletin at 3MGraphics.com/warranties, for terms, additional limitations of your
warranty, if any, and limitations of liability.

2 Product Bulletin 1J15 & 1J16



3M" Scotchcal ™ Graphic

Factors that Affect Graphic Performance Life
The actual performance life of a graphic is affected by:

= The combinations of graphics materials used.

* Complete ink drying or curing.

* Selection, condition and preparation of the substrate.
= Surface texture.

= Application methods.

= Angle and direction of sun exposure.

* Environmental conditions.

= Cleaning or maintenance methods.

Graphics Manufacturing

| CAUTION

Before using any equipment, always read the manufacturer's instructions for safe operation.

Inkjet Printing

Always read and follow the ink manufacturer's written instructions on usage.

« Sheeted film: When used on a flat-bed inkjet printer, sheeted film may produce printing defects.
« Ink limiting: The recommended maximum ink limit is 250%.

- If sheeted or stacked graphics will be stored: If you plan to store sheeted and stacked finished graphics for an
extended period of times, leave an unprinted margin (about 1/4 inch) to allow for possible shrinkage before
trimming the graphic.

Do not exceed the recommended total ink coverage for the ink series used on this film. Having too high a total
physical ink amount on the film results in media characteristic changes, incomplete drying, overlaminate lifting,
and/or poor graphic performance.

Completely Dry Graphics

{1} IMPORTANT NOTE
Incomplete drying can result in graphic failure including curling, increased shrinkage and adhesion failure,

which are not covered under any 3M Graphic Warranty.
See the ink's 3M Product and Instruction Bulletin for more details.

Screen Printing

Formulations and processing conditions can affect ink durability. Refer to the Product and Instruction Bulletins for
your ink for limitations and proper usage.

Cutting
See 3M Instruction Bulletin 4.1 for Sheeting, Scoring and Film Cutting details.

Graphic Protection

Graphic protection may improve the appearance, performance and durability of the graphic. Click on the graphic
protection options listed in the "Recommended Compatible Products” on page 1 or see the 3M Graphics Market
Product Catalog, for more information.

Product Bulletin 1J15 & |J16 3



3M" Scotchcal ™ Graphic

Application and Installation

In addition to other 3M Bulletins specified in this document, the following Bulletins provide details that you may
need to successfully apply a graphic.

= 3M Instruction Bulletin 4.22. Hot and Cold Roll Lamination for 3M Overlaminates.

= 3M Instruction Bulletin 5.1. Select and Prepare Substrates for Graphic Application

= 3M Instruction Bulletin 5.19. Lamination, Application & Maintenance of Floor Graphics.
Complete the Surface Preparation procedure found in this Instruction Bulletin prior to applying a graphic to a surface.

= 3M Instruction Bulletin 5.5, Application, General Procedures for Interior and Exterior Dry Application.
= 3M Instruction Bulletin 6.5. Storage, Handling, Maintenance, and Removal of Films and Sheetings.

Pressure-sensitive Adhesive

This film has a pressure-sensitive adhesive. It bonds to the surface even with light pressure and cannot be
repositioned.

Maintenance and Cleaning

Use a cleaner designed for high-quality painted surfaces. The cleaner must be wet, non-abrasive, without strong
solvents, and have a pH value between 3 and 11 {neither strongly acidic nor strongly alkaline). See 3M Instruction
Bulletin 6.5 for details.

Shelf Life, Storage and Shipping

Shelf Life

The shelf life is never more than 1 year from the date of manufacture on the onginal box.
If you process the film, the shelf life is changed to 6 months from the processing date.

Storage

» 32 °C (90°F) maximum

« 40-50% humidity

+ Qut of sunlight

* Clean, dry area

» Original container

» Bring the film to print room temperature before using

Shipping Finished Graphics

Flat, or rolled printed side out on 5 inch (13 cm) or larger core. This helps prevent the liner, if used, from popping
off.

Health and Safety

| CAUTION

When handling any chemical products, read the manufacturers’ container labels and the Safety Data
Sheets (SDS) for important health, safety and environmental information. To obtain SDS sheets for 3M
products go to 3M.com/SDS, or by mail or in case of an emergency, call 1-800-364-3577 or 1-651-737-
6501.

Tl mem s imirmem mmes e e et mbhacmsen Fnllmsee Hhm mmmmcdfmnbsirmen! fmndbriinbimme Fre nmfn mmmemb i
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3M" Scotchcal ™ Graphic

Bulletin Change Summary

For the most current 3M Technical Information available to successfully use this product, please view this Bulletin
electronically and click on the blue underlined links to view the relevant documents. This Bulletin has been
substantially changed to remove warranty information and replace it with references to the new Graphics

Warranties Website. Please read the entire Bulletin thoroughly.

3M Commercial 3M Canada 3M Mexico 5.4, de TV 3M Puerto Rico, Inc.
Solutions PO Box 5767 Aw. Santa Fe Mo. 55 350 Chardon Avenus

3 Canter London, O MEA 4T Col. Santa Fe, Del. Aharo Suite 1100

Building 220-12E-04 1-B00-265-1340 Obregin México DUF. 01210 San Juan, PR G0E18

St Paul. MN Fax 519-452-6245 General 5255-5270-0400 Genaral TET-520-3000
55144-1000 Fax 5255-5270-2277 Fax 787-620-3018
1-888-328-3908

3M and Scotcheal are tradermarks of 30 Company. All other frademarks are the property of thair reapactive owners. m

@ 3M 2015, Al nghts reserved. Please recyce.
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Product Bulletin 1J1220

Release F, Effective Sep 2007

Scotchcal™
Graphic Film 1J1220

For Solvent-Based Piezo Ink Jet Printing Only

Product Description

Scotcheal film senes 111220 15 avalable 1in semi-
permanent version. They are designed for the
promotional film market where a good guality film 15
necded for short-term, promotional-type graphics.
Clear film 1T1220-114 may be used for pnnting and/or
graphic protection of 1J1220-10.

Product Line

L7 1220- 10 White gloss, CLEAR semi-permanent

adhesive

LF 1220-10M White matte, CLEAR Semi-permanent

adhesive

1J122005-10G White gloss, GREY semi-permanent
adhesive
J12200-10M White matte, GREY semi-permanent
adhesive

RA=20 14 Transparent gloss, Permanent adhesive

Characteristics

Physical Properties
Characteristic | Property

Film Vinyl

Color White/ Transparent

Surface Crlossy or Matte
Thickness 125pm
Without adhesive | 100pm

Adhesive type
and color

Acrylic Solvent-based, Clear or
Grey

Liner Polyethylene-coated paper
42 inch (1.07m) x 50 m

42 mnch (1.07m) x 100m

Roll s1zes

48 mch (1.22m) x 50 m
48 mch (1.22m) x 100m
50 mch(1.27m) x 50m

50 mch (1.27m) x 100m
54 mch(l1.37m)x 50 m
54 mmch (1.37m) x 100m

Application Properties

Characteristic

Property

Crraphic application
recommendations

Surface type: flat, simple
Curves

Substrate type:

metal, pamnt, rigd PVC
Application temperature:
7 - T00°F (107 - 38°C)

cir and substrate

Application method

Dy

&

Installed graphic
eXposure
temperature

=597 - +192°F (-50° - +90°C)

Shrinkage of applied
graphic (unprinted)

Alodine: 7.87ml / 020mm
Fruechauf: 8 86mil / 0.23mm

Polycarbonate: 9 35mul /
0.24mm

Crood (< 50mil / 1.72mm)

Tensile strength {2
room temp.

Load at Break: 16.1 bt
Percentage Strain: 241.6%

Young's Modulus: 185981
psi

Imitial Adhesion
241 Alodine: 6.05 Ibt

o Fruehauf: 446 bf
application
Removability Pull at 90°: 30% Adhesive
(Apply on Alodine Residue

Product Bulletin IJ1220 1



and heat age for 5 Pull at 135°; 0% Adhesive
days at 66°C) Residue

Pull at 180°: 40% Adhesive
Residue

Effective Performance Life

When manufactured, appled and mamtained n
accordance with 3M  recommended procedures,
graphics produced on 3M™ Scotcheal™ Graphic Film
171220 and protected with selected 3M™ Scotchcal™
Owverlaminates a warranty tounded on 3M™ MCST™
will be given by 3M. Performance statements are based
upon representative expenence obtained from testing
throughout Asia Pacific. Actual performance will be
determined by substrate selection and preparation,
maintenance of the marking and exposure conditions.

When to Use an Overprint Clear or
Overlaminate

An overprint clear or overlaminate provides protechion
to a graphic as well as changing gloss. Typically, only
graphics that are subjected to harsh conditions require
this protection in order to be warranted. They include:

# Vehicle and fleet graphics; such graphics are
subjected to abrasion such as road debns and
automatic/power washing.

o  Any praphic exposed to abrasive washing
conditions, including automatic/power washing,
harsh cleaners or chemicals.

Warranted Durability

The 3IM MCS" Warranty statement for Scotcheal”
Graphics Film [J1220 15 based on chosen media
construction.

Limitations of End Uses
specifically, we do not warrant this film for the
tollowing:
o  Craphics applhed to:
Corrugated or highly irregular surfaces or
sharply raised arcas such as huck bolts.

- Bubstrates that do not have a clean, smooth
surface or have poor paint-to-substrate
adhesion.

Stainless stecl.

Flexible substrates.

Compound contours.

Extenior honzontal applications.

e  (raphic removal from:
- Existing graphics that must remain intact.

e  (raphics subjected to gasoline vapours or spills.

Aires® PANO

Application Tapes

Overlaminate or |Prespace Premask
Overprint Clear |Tape Tape
Printed, unclearcd | SCPS-100 SCPM-19
1920DR

13 20-114 SCPS-100 SCPM-19
8530

See Instruction Bulletin 4.3 for details.

Removal

Graphics Film 171220 can be removed within the
warranted period.

Printer Support Information
Ink

Always read and tollow the mk manufacturer’s written
mstructions on usage.

Total Ink Coverage

Do not exceed the recommended total ink coverage for
this film. Too high a total physical ink amount on the
film results in media charactenstic changes, mmadequate
drying, overlammate lhifting, and/or poor graphic
performance. Refer to the Instruction Bulletin for the
mk system being used for the recommended total ink
COVCTAZCS.

Drying

Caution

Always build enough time mto your process to ensure
adequate drying of the graphic. Poorly drnied hlm may
become soft and stretchy, and the adhesive may
become too aggressive. This can cause dithiculty when
applying an overlammate, rolling the graphic, and
applyving thefilm. See the ink’s Instruction Bulletin for
more details.

Product Bulletin 171220 2




Shelf Life, Storage and Shipping

Characteristic Property

Shelt lite Apply within 1 month of
processing, not to exceed 3
months total shelt hife
processed and unprocessed.
Praducts with single-sided
PE coated liner may curl at
the edge if store under high
temperature and high
humidity within 1 week.

Storage Ot of sunhight; clean dry

conditions area; original container

Maximum storage Q0°F (32*C)

temperature

Shipping fimished Flat: may separate by paper

graphics Roll: printed side out on 5
mch (13 cm) or larger core

Important Notice

This bulletin provides techmical information only.

All questions of warranty and hability relating to this
product are governed by the terms and conditions of
the sale, subject, where apphicable, to the prevailling
law.

Betore using, the user must determune the suitability of
the product for its required or intended use, and the
user assumes all nsk and habihty whatsoever n
connection therewith.

3M Related Literature

3M ofters tor all products detailed techmical hiterature.
Additonally, comprehensive nstruction bulletins are
avallable describing in detal the best usage of our
products.

Ask wyour local 3M contacts or refer to local
Commercial Graphics mtermet pages to get the most
current product and/or instruction bulletins.

3M

Commercial Graphics Division
IM Asia Pacific Pie Ltd
Innovation Centre

100 Woodlands Ave 7

Aires® PANO

For Further Assistance

For help on specihic gquestions relating to 3M
Commercial Graphics products, please contact your
local 3M Technical Service person or contact:

The use of trademark signs and brand names in this
bulletin 15 based upon US standards. These standards
may vary from country to country outside the USA.

Product Bulletin 111220 3



Science.
Applied to Life.”

Commercial Solutions Division

3M™ Scotchcal™ Graphic Film For Textured

Surfaces
|J8624

Product

Description

Product Line

Product

Characteristics
Physical & Application

Al Europe

Storage

Aires” PANO

3M Europe, Effective August2018" ™"

3™ Scotchcal™ Graphic Film For Textured Surfaces IJ2624 conforms to moderately textured surfaces like
cancrete block, brick, industrial stucco and tile similar to those commoanly found in sports arena, stadiums,
restaurants, retail and other public venues.

Inkjet printing

IJBG624 white, opaque, glossy, removable adhesive.

Thease are indicative values for unprocessed products.
Contact vour 3M representative for a custom specification.

Matarial

Surface finish
Thickness {(film)
Adhesive type
Adhesive appearance
Linar

Adhesion

Application method
Applied shrinkage

Application temperature
[minsmum air and substrabe)

Maticeal

Surface type
Substrate type
Graphic removal

Motice!

cast vinyl

glossy

50 pm (0.06 mm)

salvant acrylic, pressura-sensitiva

grey

double-sided Palvethylene coated paper

saa notice below FTh 1: 180° peal, substrate: glass; cond:
24 h 23°*C/50%RH

dry only!

< 0.4 mm FThA 14

+45C for flat surfaces

+10*C for curved to corrugated surfaces with and without rivets

Adhasion depends on the substrate material, the texture of the wall and the
adhesion tachnique. See test procedure described below in this documeant.

flat to simple curved
concrete block, brick, industrial stucco and tile
Removable without heat and/or chemicals from supported substrates.

Mo liability is given for ease or speed of removal of any graphic. Pay attention to
adequate air and substrate temperature.

Varies with type of substrate; using heat enhances removal of film; may leave
adhesive residue; may remove some paint or finish; may damage mortar.

Tha values abave are the results of illustrative lab test measuremeants and shall not be considerad as a

cammitment fram 3.

Shelf life

Storage conditions

Use within two years from the date of manufacture on the sealed original box.
Use within ane year after apening the box.

+4°C to +40°C, out of sunlight, ariginal container in clean and dry area.
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cantrollable factors, It may never be interpreted as warranty.

Flammability Meats the requiremants for flammability class Bl aceording to DIN 4102, part 1

Durability The durabilities mentioned in the table below are the results of illustrative lab tests. The values show the bast
parformance expactad from these products, provided that the film will be processed and applied
professionally according to 3M's recommendations.

- the type of substrate and thorough preparation of the surface (with 3M™ Surface Preparation System)

- application procedures
- anvironmental factors
- the method and the frequency of cleaning

Unprocessad film The following durability data are given for unprocassed film only!

Climatic zones Graphic durability is largely determined by the climate and the angle of exposure.
Find below a table showing the durability of a product according to tha angle of
axposure and the geographical location of the application.

Zone 1 Morthern Europe, Italy (north of Roma), Russia
Zane 2 Mediterranean area without Naorth Africa, South Africa

Zone 3 Gulf area, Africa

Exposure types Vartical: faca of groghics The face of the graphic is
=107 from vertical.

Interior: Interior means an application inside a building without direct
axposure to sunlight.

Vertical outdoor Zone 1 Zone 2 Zone 3
exposure

white 6 moanths 6 months 6 months
Interior application Zone 1 Zone 2 Zone 3
interics & years 5 years & years

For detailed graphic construction and application options along with specific
Warranty periods, please see the Warranty matrices and Warranty information on
2M Graphic Salutions/Warranties.

H H H 3M specifically dees not recaommend or warrant the fallawing uses, but please contact us to discuss your
Limitations of b PELNRRR AR i
naads to recommend other products.
End Uses

Graphics applied ta - mortar joints deaper or higher than 3.1 mm and square-cut or undercut mortar jaints.
- outdoor applications in hot, sunny locations.
- outdoor surfaces exposad to freeze and thaw temperatures.
- painted or unpainted rough wallboards, gypsum boards and wallpapers.
- smoath surfacas.
- smooth surfaces or windows.

Graphic removal from - substrates that require clean removal without risk of damage.
Graphics subjected to - gasoline vapors ar spills.
Important Motice - Non vertical applications will have a significant decreasa in durability!

- Be aware that graphics installed outdoors can develop mold or mildew an top of or behind the graphic,
which may be a health concern for some individuals, especially during graphic remaoval.

Al Europe Product Bulletin B&24 page 2 of &



Ti ps fﬂl" This film is designed to be effective on many of the most common moderate textures found in public
stadiums, aranas and similar environmeants.

successful
textured wall

applications

Motice - Due to the wide variation in substrate texture, we ancourage you to verify that the film and 3M technigues
described in this Bulletin and Instruction Bullatin 5.37 are suitable for each of yvour applications.

# Instruction Bulletin 5.37 "Application. Maintenance and Removal of Textured Wall™ Films' <

- Use an installer trained in 3M’s tachniques and with access to the required 3M tools.
- Test each different textured surface you are considering at each location. See the instructions below.

- Film is more susceptible to lifting from deep or undercut mortar joints than shallow ones (about 3 cm
deap). Instruction Bulletin 5.37 discusses the various types of mortar joints.
- In most cases, minar lifting does not detract from the impact of your customer’s message, nor fram the
averall durability of the graphic.
Edge lifting, which is usually most noticeable at mortar joints, may be susceptible to picking and taaring if
the graphic is at pedestrian level and within reach.
- Water may accumulate behind graphics applied to unsealed substrates, resulting in water bubbles that
cause lifting.
Test Application 3M testing shows that the following test, which uses a small piace of film, is adaquate for judging good
adhesion to and appearance on textured surfaces. One of the following applicator tools will be neaded for
this tast.
Tools neadad  3M™ Textured Surface Applicator TSA-1. Do not attempt this test using a standard squeegee. You will not be
succeassful.
Industrial heat gun with an electronic readout, capable of achieving and sustaining > 500°C.
Approximately 0.5 m® of film.
Heat and burn-resistant gloves.
Application Perform the test in an inconspicuous place on each type of substrate you plan to use for each of the larger
graphics.
Set the gun to > S00°C.
Work at a speed that allows the film to be heated anough to make it conformable.
Owverhaating damages the film; undar-heating does not parmit conformability.
Haold the heat gun about 1inch above and immediately in front of the roller.
Start at an outside top cormer and work straight across to the other sida using this technique: Heat the film in
frant of the roller for about 1 secand and then begin following closely with the raller, pushing firmby. Move at a
slow, steady pace.
Rall all the way to the edge.
Move the roller down about 5 cm and repeat Step 3 until the film is fully applied.
If the film lifts immediately, the application technique may not have been satisfactory, or the texture is too
savera for tha film. Do not attempt to go over the sample again; try another one.
Test Time If possible, leave the film in place for one week, then check for good adhesion and acceptable removal.

Instructions

Grﬂphiﬂﬁ Graphic protection can improve the appearance, performance and durability of printed graphics. Any printed
graphic exposed to abrasive conditions (including vehicles), harsh cleaners or chemicals must include graphic

Manufacturin g protection in arder to be warranted.

When to use an averprint  See instruction bulletin GPO ‘graphic protection options' for further information about selection and use of
clear or overlaminate protective overlaminates and printable clears.

= Product Bulletin Graphic Protection Options <

Shipping finished graphics Flat, or rolled film side aut on 130 mm (5 inch) or larger core. Thesa methods help to prevent the liner from
wrinkling or application tape, if used, from popping off.

Al Europe Product Bulletin B&24 page 3 of &



Converting

Information

Inkjet Printing
Adequately Dry
Graphics

Recaommendations to
improve the drying of solvent
inks

MNotice: Latex inks are
diffarant

Important notice for HP
831/871 and HP BB1/891

Past-processing of latex
printed graphics immediately
aftar printing

Allow the converted graphic
to build sufficient

bond prior to
application/installation

Application

Al Europe

Aires: P
A too high total physical ink amount on the film results in media characteristic changes, Fnaﬁ?ﬁﬁa drying,
avarlaminate lifting, and/or poor graphic performance. The maximum recommended total ink coverage for

this film is 270%.

Inadequate dryving can result in graphic failure including curling, increased shrinkage and adhesion failure,
which are not covered under any 3M warranty.

Poarly dried film bacomes soft and stretchy, and the adhesive bacomes too aggrassive.

Evan if yvour printer has a dryer, it may not adeguate dry latex and solvent inks in the short period of time it
spends passing through the heater.

Dry the graphic unrolled or at least as a loose wound roll standing upright. To furthar increase air circulation
place the spooled film roll on a grid, and place a fan benaath the grid.

If wvou onby spool open the film, adequate drying could still take a week, depending on the environment.

Build enough time into your process to ensure adeguate drying of the graphic. 3M recommends at least a
minimum drying time of 24 hrs before further processing. Test: Fold a piece of film with

maximum ink laydown of the graphic onto itself. Apply 140 g/cm® for 15 minutes, release and check for
affects like sticking or dull spoats. Thase ara clear indications that further curing or drying is needed.

Unlike solvant inks, spaoling and letting latex printed graphics sit doas not help to cure the ink, but does allow
the graphic manufacturer to see if any oily spots are generated which may interfere with proper adhasion of
avarlaminates.

To ensure proper latex ink drying, use the following recommendations:

Media Presets: HP media presets contain all the needed settings to print on a specific media.

Download and use media presets from the following page: www hp.com/go/madiasolutionslocator.

Enviranmental Conditions: HP media presets have been specially designed and tested for each printer-media
combination. Recommended environmental conditions: +20°C to +25°C), Humidity 40% - 60% RH

The amount of ink printed is the main key for proper overlaminate adhesion. Select a madia praset using
100% or less ink density.

Latex inks should emerge from the printer fully dried. Past-air drying of a wet print will not enable drying,
since latex ink drving requires that the dried ink is heated above the film formation temperature of the latex
insida the printer.

For immediately post-processing of latex printed graphics follow strictly the recommendations given above
(Section: Latex inks are differant) and test the proper drying with the following performance tests:

Visual Test: Check the image immediately after printing. The sample should not be wet or sticky to the touch,
or have an 'oily” feal when it emerges from the printer.

Rubbing Test: After the visual inspection, wipe the printed sample with a white wet paper towel. Fully-dried
ink should resist wiping and should not show any stains on the white cloth. If the ink is easily removed by wet
rubbing, then it is not dried.

Stacking Test: In some cases, the top surface will appear dry after printing but within a few minutes ink may
migratae to the surface leaving an oily aspect. To ensure proper drying, stack at least 12 sheets liner to printed
side and let sit for one hour.

After 1 hour, rermove the stack and check for "oily™ stains, wet surfaces or glossiness changes on high ink
laydown areas on each sheet. If any of these occur, then the ink is not properly dried.

If a sample is not properly dried on the printer, reprint the image under a condition that allows complate
drying. Common improvement steps ara:

- Increasing the drying temperature in 5 degree steps.

- Increasing the number of passes to slow down printing.

- Reducing the amount of ink printed (media presat with lower ink densities).

Give laminated samples time before applying them. The adhesion band betwean the laminate and the printed
basze film will increase with time. 24 hours minimum for room temperature laminated graphics.

8 hours minimum for graphics laminated with heated rolls (one or twa). Lamination temperature: +40°C to
+60°C, Lamination speed: maximum 2 meter/minute.

See product bulletin ATR “application tape recommendations’ for information about saelection and use of
suitable application tapes for this product, pleasa.

# Product Bulletin Application Tape Recommendations <

Refer to Instruction Bulletin 5.1 'select and prepare substrates for graphic application’, for general application
information.

#lnastruction Bulletin 5.1 'select and prepare substrates for graphic application’s
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Aires® P

M . + Use a cleaner designed for high-quality painted surfaces. The cleaner must be wet, non-abrasive, withotf™ ™"
daintenance : it ;
strong solvents, and have a pH value betwean 3 and 11 (neither strongly acidic nor strongly alkaline).

and Cleaning

Refer to Instruction Bulletin 6.5 “storage, handling, maintenance and removal of films and sheetings’, for
general maintenance and cleaning information.

#instruction Bulletin 6.5 "Storage, Handling, Maintenance and Remaoval of Films and Sheetings's

RE ma I"I(S This bulletin provides technical information only.

Important notice Al questions of warranty and liability relating to this product are governad by the terms and conditions of the
sale, subject, where applicable, to the prevailing law.

Before using, the user must determine the suitability of the product for its required or intended use, and the
user assumes all risk and liability whatsoever in connection therawith.

Ag outdoor graphics age, natural waathering occurs causing a gradual reduction in gloss, slight color changes,
some lifting of the graphic at the edges or around rivets, and ultimately a minor amount of cracking.

Thase changes are not avidence of product failure and are not coverad by a 3M warranty,

Additional information  Visit the web site of vour local subsidiary at www. 3Mgraphics.com far getting:
- more details abaut 3M™ MCS™ Warranty and 3M™ Performance Guarantee

- additional instruction bulletins
- a complete product overview about matarials ZM is offering

m Responsible for this technical bulletin 3M, Controltac, Envision, Scotcheal, Comply, MCS, and
FPanagraphics are trademarks of 3M Company. All other
trademarks are the property of their respective owners.

Commercial Selutions Division 3m Deutschland GmbH
Hermeslaan 7 Carl-Schurz-5tr. 1 The use of trademark signs and brand names in this bulletin is
1831 Diegem, Belgium 41453 Meuss, Gerrmany based upon US standards. These standards may vary from country

to country outside the USA,
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Science.
Applied to Life.”

Commercial Solutions Division

3M™ Envision™ Print Film

Series 48

A\ res- n;[rim

3M Europe, Effective July=2017" ™"

3M™ Envision™ Print Film

Series 48C

Product
Description

Product Line

Product

Characteristics
Physical & Application

3k Europe

3™ Enwvision™ Print Film Series 48 and 3M™ Enwvision™ Print Film Series 48C offar great varsatility for
indoor and outdoor signs and fleat graphics for inkjet printing with latex, solvent and UV inks, as well as UV

scraen printing.

This film uses 3M™ Controltac™ and 3M™ Comply™ technology.

2™ Controltac™ minimizes the initial contact area of the adhesive and allows the applicator to reposition

the film during application.

This allows easier installation of large format graphics in a wide temperature range.

Product variants with Comply™ adhesive also have air release channels for fast and easy, bubble-free graphic

installations.

Inkjet printing

48-20 white, opaque, matte, permanent adhesive {grey).

48-20R white, opague, matte, removable adhesive (grey).

4BC-20 white, opaque, matte, permanant adhesive (grey) with
Contraltac™ and Comply™.

48C-20R white, opaque, matte, removable adhesive (grey) with

Controltac™ and Comply™.

These are indicative values for unprocessed products.
Contact your 3M represantative for a custom specification.

Matarial
Surface finish
Thickness (film)
Adhesive type

Adhesive appearance
Liner
Adhesion

Application meathod

Applied shrinkaga

Application temperature
[miin@mam air and substrata)

Maticel

non-PYC polymer

matte

80 pym (0.08 mm)

acrylic, pressure-sensitive

In addition: product variants with Comply™ adhesive have air release channals

grey

back-sided Polyethylene coated paper

16 M/25 mm FTK 1: 180° peeal, substrate: glass; cond:
24 h 23°C/50%RH

ramovable films of series 6 MN/25 mm

wat ar dry

varsions with Comply: dry only!

< 0.4 mm FTha 14

+10°C for flat surfaces

permanent varsions require a minimum application temperature of +10°C,
varsions with removable adhesive applied on flat surfaces without rivets require a
minimum application tamperature of +4°C

Product Bulletin 48 pagelaof &



3k Europe

Storage

Flammability

Durability

Service tempearature -50°C to +90°C (not for extended pariods of time at the extreames) ™
[aftar appiication)

Surface type flat to simple curved

Substrate type aluminum, glass, PMMA, PC*, ABS, paint

*Might require drying with heat before use
Graphic removal Ramovable without heat and/or chemicals from supported substrates.

Statement given for removable versions only!

Mo liability is given for ease or spaed of removal of any graphic. Pay attention to
adequate air and substrate temperature.

Motice! Permanent varsians of film might leave adhesive residue on the substrate after
ramoval. Please use 3M adhesive remover if neaded.

The valuas above are the results of illustrative lab test measuraments and shall not be considered as a
cammitment fram 3.

Shelf life Use within two years from the date of manufacture on the sealed original box.
Use within one year after opening the box.

Storage conditions +4°C to +40°C, out of sunlight, original container in clean and dry area.

The shalf life as defined above remains an indicative and maximum data, subject to many extarnal and non-
controllable factors. It may never be interpreted as warranty.

Flammability standards are different from country to country. Ask vour local 3M contact for details, please.

The durabilities mentioned in the table below are the results of illustrative lab tests. The values show the best
parformance expactad from these products, provided that the film will be processed and appled
professionally according to 3M's recommendations.

The durability statements do not constitute warranties of quality, life and characteristics.

The durability of products is also influenced by:

- the type of substrate and thorough preparation of the surface (with 3M™ Surface Preparation System)

- application procedures
- anvironmeantal factors
- tha method and the frequency of cleaning

Unprocessed film The following durability data are given for unprocessed film only!

Climatic zonas Graphic durability is largely determined by the climate and the angle of exposure.
Find below a table showing the durability of a product according to the angle of
axposure and the geographical location of the application.

Zone 1 Marthern Europae, Italy (north of Rome), Russia
Zone 2 Meditarranean area without Morth Africa, South Africa

Fane 3 Gulf araa, Africa

Exposure types Vartical: il Lol e 3 The face of the graphic is
107 from vertical.

Mon- O Tha face of the graphic is greater than 10° from
vartical: vartical and greater than 5% from horizontal.

——

Intarior: Interior means an application inside a building without direct
axposure to sunlight.
Vertical outdoor Zone 1 Zone 2 Zone 3
exposure
wihite & waars 4 vears 3 yaars
Product Bulletin 48 page 2of 5



Limitations of
End Uses

Graphics applied to

Graphic removal from

Graphics subjected to

Impaortant Notice

Graphics
Manufacturing

When to use an overprint
clear or overlaminate

Shipping finishad graphics

Converting

Information

Inkjet Printing
Adeaquately Dry
Graphics

3k Europe

Aires” PANO

iR P

MNon-vertical

Zone 1 Zone 2 Zone 3
outdoor
exposure
wihita b years 4 years 3 years
Interior application Zone 1 Zone 2 Zone 3
Intericr b vaars 5 yaars 5 vears
3™ Performance In addition, 3M provides a guarantes/warranty on a finished applied graphic
Guarantes and MC5™ within the framework of 3M™ Performance Guarantee and/or 3M™ MCE™
Warranty warranty programs.

For detailed graphic construction and application options alang with specific
Warranty periods, please see the Warranty matrices and Warranty information on
M Graphic Solutions/Warranties.

Visit www. 3mgraphics.cam for getting moare details about 3M's comprehensive
graphic solutions.

2M specifically doas not recommend or warrant the following uses, but please contact us to discuss your
naads to racommend othar products.

- 2nd surface to 3M™ Envision™ Flexible Substrate F5-1 and 3M™ Panagraphics™ [l Wide Width Flexible
Substrate.
- low surface energy substrates or substrates with low surface energy coating.

= ather than flat or simply curved surfaces.

- painted or unpainted reugh wallboards, gypsum boards and wallpapers.
- stainless steel.

- surfaces that are not clean and smooth.

- surfaces with poor paint to substrate adhesion.

- signs or existing graphics that must remain intact.

- gasoline vapors or spills.
- 3M Commercial Solutions products are not tested against automotive manufacturar specifications!

- Due to increasing winding-tension towards the roll core, surface impressions might occur with rolls of a
length of more than 200 m.

Graphic protection can improve the appearance, performance and durability of printed graphics. Any printad
graphic exposed to abrasive conditions (including vehicles), harsh cleaners or chemicals must include graphic
protection in order to be warranted.

See instruction bulletin GPO 'graphic protection options' for further information about selection and use of
protective averlaminatas and printable clears.

# Product Bulletin Graphic Protection Options <

In general, Envision™ BO425G and 8050M require very little tension during overlaminate application. The
tension provided by removal of the release liner is almost always sufficient for achieving wrinkle-free
application; excessive tension will result in curl of the construction. One way to assess unwind tansion is to
place marks on the overlaminates prior to application which are exactly 300 mm {or about 12 inches) apart.
Apply the overlaminate, and measure the distance between those marks; if the marks are further than 301.5
mm (or about 12 1/16") apart, reduce overlaminate unwind tension. Another indicator of axcessive tansion is
narrawing of the ovaerlaminate by more than approximately 3.1 mm (1/87).

Flat, or rolled film side out on 130 mm (5 inch) or larger core. These mathods help to prevent the linar fram
wrinkling or application tape, if used, from popping off.

A too high total physical ink amount on the film results in media characteristic changes, inadequate drying,
avarlaminate lifting, and/or poor graphic performance. The maximum recommended total ink coverage for
this film is 270%.

Inadequate drying can result in graphic failure including curling, increased shrinkage and adhasion failure,
which are not covered under any 3M warranty.
Pooarly dried film becomes soft and stretchy, and the adhesive bacomes too aggressive.
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Racaommendations to
improve the drying of solvent
inks

Motice: Latex inks are
differamt

Impartant notice for HP
B31/871 and HP BE1/891

Past-processing of latex
printed graphics immediately
after printing

Allew the converted graphic
to build sufficient

bond prior to
application/installation

3M™ Knifeless™ Tape

Application

3k Europe

A\ res- Fu@no

—— PELANE FLE

Even if your printer has a dryer, it may not adequate dry latex and solvent inks in the short p";r'iud of timait ™"
spends passing through the heatar.

Dry the graphic unrolled or at least as a loose wound roll standing upright. To further increase air circulation
place the spooled film roll on a grid, and place a fan beneath the grid.

If you anly spool open the film, adequate drying could still take a week, depending on the environmeant.

Build enough time into your process to ensure adequate drying of the graphic. 3M recommends at least a
minimum drying time of 24 hrs before further processing. Test: Fold a piece of film with

maximum ink laydown of the graphic onto itself. Apply 140 g/em?® for 15 minutes, release and check for
affects like sticking or dull spots. These are clear indications that further curing or drying is neadad.

Unlike solvent inks, spooling and letting latex printed graphics sit does not help to cure the ink, but does allow
the graphic manufacturer to see if any oily spots are ganerated which may interfere with propar adhesion of
avarlaminates.

To ansure propear latex ink drying, use the following recommeandations:

Media Fresets: HP media presets contain all the needed settings to print on a specific madia.

Download and use media presets from the following page: www. hp.comSgo/mediasclutionslocator.
Enviranmental Conditions: HP media presets have been specially designed and tested for each printer-media
combination. Recommended anvirenmeantal conditions: 420°C to +25°C, Humidity 40% - 60% RH

The amount of ink printed is the main key for proper overlaminate adhesion. Select a media preset using
100% or less ink density.

Latex inks should emerge from the printer fully dried. Post-air drying of a wet print will not enable drying,
since latex ink drying requires that the dried ink is heated above the film formation temperature of the latex
inside the printar.

For immediately post-processing of latex printed graphics follow strictly the recommendations given above
(Section: Latex inks are different) and test the proper drying with the following performance tests:

Visual Test: Check the image immediately after printing. The sample should not be wet or sticky to the touch,
ar have an 'oily” feel when it emerges from the printer.

Rubbing Test: After the visual inspection, wipe the printed sample with a white wet paper towel. Fully-dried
ink should resist wiping and should not show any stains on the white cloth. If the ink is easily removed by wet
rubbing, than it is not dried.

Stacking Test: In some cases, the top surface will appear dry after printing but within a few minutes ink may
migrate to the surface leaving an oily aspect. To ensure proper drying, stack at least 12 sheets liner to printed
side and let sit for one hour.

After 1 hour, rermova the stack and check for "oily™ stains, wet surfaces or glossinass changes on high ink
laydown areas on each sheet. If any of these occur, then the ink is not properly dried.

If a sample is not properly dried on the printer, reprint the image under a condition that allows complete
drying. Common improvement steps are:

- Increasing the drying temperature in & degree steps.

- Increasing the numbaear of passes to slow down printing.

- Reducing the amount of ink printed (media preset with lower ink densitias).

Give laminated samples time before applying them. The adhesion bond betwean the laminate and the printed
base film will increase with time. 24 hours minimum for room temperature laminated graphics.

3™ Knifeless™ Tape is designed for clean and sharp trimming of adhesive films on high-guality painted
surfaces. Knifeless Tape has a visible high-strength filament in the middle that is used to cut the graphic film
without damaging the surface.

3M recommaends Knifeless Tape DesignLine, Triline (6 mm and @ mm), PPF and PrecisionLine for 3p™
Envision™ Print Film Series 48 and 3M™ Envision™ Print Film Series 43C. For additional information please
refer to Knifaless Tape product bulletin.

= Product Bulletin 'Knifeless Taps” <

Saee product bulletin ATR ‘application tape recommendations’ for information about selection and use of
suitable application tapes for this product, please.

# Product Bulletin Application Tape Becommendations <

Refar to Instruction Bulletin 5.1 'select and prapare substrates for graphic application’, for general application
information.
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lnstruction Bulletin 5.1 'select and prapare substrates for araphic application's

Filrms require high squeeges pressure to avoid air entrapment batween film and substrate. Therefore the use
of 3M™ PA-1 Gold Squeeges with thin and soft sleeve is recommended. Wetting of sleeves helps to avoid
scratches on film surface during application. Please refer to the product’s instruction bulletin for detailed
information.

Use a cleanar designed for high-quality painted surfaces. The cleaner must be wet, non-abrasive, without
strang solvents, and have a pH value betweean 3 and 11 (neither strongly acidic nor strongly alkalina).

Refer to Instruction Bulletin 6.5 "storage, handling, maintenance and removal of films and sheetings’, for
general maintenance and cleaning information.

2Instruction Bulletin B.5 "Storage, Handling, Maintenance and Remowal of Films and Sheetings's

Series 4BC can contiribute to credits under LEEDEvw4. Plaase note that each application is differant. It is the
sala rasponsibility of the end user to evaluate and determine wheather LEEDEwS cradits are applicable.
Refer to Customer Information 48C "LEED®Ev] cradits

>Cugtomer Information 48C 'LEEDE v credits's

The application of colored or printed film onto glass with sunlight exposure can lead to glass breakage
through thermal expansion of the glass, The local conditions must be examined for the danger of glass break
by uneven heat absorption through sun exposure. Type of glass (insulation glass, float glass, L5G, toughenad
safety glass, seami-tempered glass, etc.), glass dimension, joint condition, flaxibility of the sealant, quality of
the edge finishing, geographical orientation and partial shadow during sun exposure ara the determining
factors. Light color designs and application on the outside of the window are to be preferred. A free non-
applied framework of 4 mm arcund the entire window front can help to dissipate the absorbed warmth.
According to common knowledge a thermal crack can occur at temperature differences of approx. 130°C
(toughened safety glass), approx. 40°C (float glass) or approx. 110°C (semi-tempered glass). Coldest place is
usually under tha framawork in the embedded joined window part, the warmast place is typically on the
darkest place in the format. Because of the many above mentioned factors, glass breakage cannot be fully
predicted, therefore 2M does not accept liability for glass breakage when using this film for window graphics.

This bulletin provides technical information only.

All questions of warranty and liability relating to this product are governed by the terms and conditions of the
sale, subject, where applicable, to the prevailing law.

Befora using, the user must determine the suitability of the product for its required or intended usa, and the
user assumes all risk and liability whatsoaver in connection thearewith.

Az outdoor graphics age, natural weathering occurs causing a gradual reduction in gloss, slight coler changas,
sama lifting of tha graphic at the edges or around rivets, and ultimately a minor amount of cracking.

These changes are not evidence of product failure and are not covered by a 3M warranty.

Visit the web site of your local subsidiary at www.3Maraphics.com for geatting:

- more details about 3M™ MCE™ Warranty and 3M™ Parformance Guarantee

- additional instruction bulletins
- a complete product overview about materials 3M is offering

aM, Controltac, Envizsion, Scotcheal, Comply, MCS, and
Panagraphics are trademarks of AW Company. All other
tradermarks are the property of their respective owners.

Responsible for this technical bulletin

3k Deutschland GmbH
Carl-5churz-5ir. 1
41453 Meuss, Germany

The use of tradermark signs and brand names in this bulbetin is
besed upon US standards. These standards may vary from country
to country outside the USA.

Product Bulletin 48 pege S5of 5
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Product Bulletin 180
Release UK, May 2016

3M™ Controltac™ Graphic Film with Comply“v3; |J180Cv3-10,
Series 180Cv2, Series 180C; 1J180C-10 &

3M™ Controltac™ Graphic Film Series 180; 1J180-10

Product Bulletin |

Product Controltac Graphic Films Series 180 offer great versatility making

Description

them perfect for indoor and outdoor signs and fleet graphics.

3M™ Controltac™ Adhesive minimises the initial contact area of the adhesive and
allows the applicator to reposition the film during application; allowing for easier
installation of large format graphics in a wide temperature range.

Product variants with 3M™ Comply™ adhesive also have air release channels for fast
and easy, bubble-free graphic installations.

Product Line Screen printing

Inkjet printing

180-X X = colour code (Link to colour range: 3M™
Premium Films Colour Range), opaque, gloss,
permanent adhesive. A wide selection of colours
with custom colour matching available on request

180C-X X = eolour code (Link to colour range: 3M™
Premium Films Colour Range), opaque, gloss,
permanent adhesive with Comply™. A wide
selection of colours with custom colour matching
available on request

180Cv2-X X = colour code (Link to colour range: 3M™
Premium Films Colour Range), opaque, gloss,
permanent adhesive with Comply v2. A wide
selection of colours with custom colour matching
available on request.

1J180-10 white, opaque, gloss, permanent adhesive (grey).

|J180C-10 white, opaque, gloss, permanent adhesive (grey)
with Comply™.

|180Cv3-10  white, opaque, gloss, permanent adhesive (grey)
with Comply v3.

Product These are typical values for unprocessed products.

Characteristics

Physical & Application Material
Surface finish
Thickness (film)
Adhesive type

Adhesive
appearance
Liner
Adhesion

Application
method

UENO42016

Contact your 3M representative for a custom specification.

cast vinyl

gloss

50 pm (0.05 mm)

solvent acrylic, pressure-sensitive, repositionable.

In addition, product variants with Comply adhesive have air release
channels

grey, except for few light colours, metallic and transparent
versions, see colour explanation: 3M™ Premium Films Colour Range
double-sided Polyethylene coated paper

approx. 18 N/25 mm
FTM 1: 1B0° peel, substrate: glass; cond: 24 h 23°C/50%RH

dry only

Product Bulletin 180 Page1of 5
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Storage

Flammability

Durability

Applied shrinkage

Application

temperature
minimurm {air and
substrate)

Motice!

Service
temperature
Surface type

Substrate type

Graphic removal

Shelf life

Storage
conditions

LLL-D L =l

< 01mm FTM 14
+4°C for flat surfaces
+10°C for curved to corrugated surfaces with and

without rivets
The films can be applied at 4 - 38°C. 3M recommends
application at 18 - 22°C for optimum ease of application.

-60°C to +107°C

flat to curved, incl. rivets and corrugations
aluminium, glass, PMMA, PC*, ABS, paint

*Mey require drying with heat before use (see Instruction bulletin: Substrate Selection,
Preparation and Substrate-specific Application Techniques

Removable with heat from supported substrates within the
warranty period at 10°C (50°F) minimum (air and substrate).
Use a removal angle of <80° for optimal results. Mo liability is
given for ease or speed of removal of any graphic.

The shelf life for unprocessed film is 2 years from the date of
manufacture (i.e. the date marked on the original packaging).
Process within 1 year of manufacture and apply within 1 year of
processing.

Store in the original container at temperatures of +4°C to +40°C,
out of sunlight, in a clean and dry area. Bring the film to room
temperature before use.

Flammability standards are different from country to country. Contact your local 3M
representative for further details.

Unprocessed film

S TM
Performance
Guarantee and

MCS™ Warranty

Climatic zones

Exposure types

Producst Bullatin 180

The following durability data are given for unprocessed film only.

In addition, 3M provides a guarantee/warranty on a finished
applied graphic within the framework of 3M™ Performance
Guarantee and/or 3M™ MCS™ warranty programs.

Visit www.3M.co.uk/graphicsolutions for details about 3M's
comprehensive graphic solutions.

Graphic durability is largely determined by the climate and the
angle of exposure. Find below a table showing the durability of a
product according to the angle of exposure and the geographical
location of the application.

Zone 1 Maorthern Europe, Italy (north of Rome), Russia
Mediterranean area without Morth Africa, South

Zone 2 Africa

Zone 3 Gulf area, Africa

Vertical: meapns—t, 1N face of the graphic is

+10° from vertical.

Mon-vertical: = Wy

£

The face of the graphic is greater
than 10° from vertical and greater
than 5° from horizontal.

Horizontal: The face of the graphic is +5° from

horizontal.

Page 2 of &



Interior: mawwmis—|  [nterior means m&mmn lﬁ&.o
. u

building witho BXpOsure-to- mu

oo sunlight.
Vertical Zone 1 Zone 2 Zone 3
outdoorexposure
white/black 10 years 8 years 6 years
colours 8 years 6 years 4 years
transparent 8 years 7 years 6 years
mctall B 3 years 4 years 3 years
Mon-vertical
outdoor Zone 1 Zone 2 Zone 3
exposure
white/black 5 vyears 4 years 3 years
colours 4 years 3 years 2 years
transparent 4 years 3.5 years 3 years
metallics 2.5 years 4 years 1.5 years
Horizontal Zone 1 Zone 2 Zone 3
outdoor exposure
white/black 2.5 years 2 years 1.5 years
colours 2 years 1.5 years 12 months

The following films are suitable for horizontal applications: white -10, black -12,
tomato red -13, bright orange -14, bright yellow -15, sunflower -25, cardinal red -53,
gold metallic -54

Inter:mr ; Zone 1 Zone 2 Zone 3
application
interior 10 years 10 years 10 years

Limitations of End 3M specifically does not recommend or warrant the following uses, but please
contact us to discuss your needs to recommend other products.

Uses
Graphics applied to - flexible substrates incl. 3M™ Panagraphics™ Il and 3M™ Envision F51

- low surface energy substrates or substrates with low surface energy coating.
- other than flat or moderate curved/corrugated surfaces.
- painted or unpainted wallboards, gypsum boards and wallpapers.
- surfaces not clean and more than moderate textured.
- surfaces with poor paint to substrate adhesion.

Graphic removal from - signs or existing graphics that must remain intact.

Graphics subjected to - Petroleum vapours or spills.

Important Notice - 3M Commercial Solutions products are not tested against automotive manufacturer

specifications!

- To avoid colour variations all pieces of applied film of one coloured area should be
processed out of one lot of material.

- Metallic films have a directional characteristic in their appearance. For the best
overall results, do not alternate between lengthwise and width-wise graphic panels.
MB: film colours can vary slightly from lot to lot. For the most consistent looking
wraps, use film from the same roll, or manufacturing lot number on adjoining
panels.

Uknog420ie Product Bulletin 180 Page 3of &



Graphics
Manufacturing

When to use an overprint
clear or overlaminate

Shipping finished
graphics
Converting
Informationinkjet
Printing

Adequately Dry
Graphics

Converting
Information

Screen Printing

Abrasion and
Loss of Gloss

Application

Maintenance and
Cleaning

Remarks
Important notice

Additional Information

UENO42016

LLL-D L =l

Graphic protection can improve the appearance, performance and durability of
printed graphics. Any printed graphic exposed to abrasive conditions (including
vehicles), harsh cleaners or chemicals must include graphic protection in order to be
warranted.

See instruction bulletin 3M UK Commercial Graphics Overlaminates for further
information about selection and use of protective overlaminates and printable clears.

Flat, or rolled colour-side-out on a 15em (6 inch) or larger core. This helps prevent the
liner from wrinkling or application tape (if used), from popping off.

Too high a total physical ink amount on the film results in media characteristic
changes, inadequate drying, overlaminate lifting, and/or poor graphic performance.
The maximum recommended total ink coverage for this film is 270%.

Inadequate drying can result in graphic failure including curling, increased shrinkage
and adhesion failure, which are not covered under warranty. Build enough time into
your process to ensure adequate drying of the graphic.

Poorly dried film becomes soft and stretchy, and the adhesive becomes too
aggressive. 3M recommends at least a minimum drying time of 24 hrs before further
processing. Dry the graphic unrolled or at least as a loose wound roll standing upright.

Formulations and processing conditions can affect ink durability. Refer to the 3M
Product and Instruction Bulletins for your ink for limitations and proper usage. Graphic
protection can improve the appearance, performance and durability of your graphic.

A clear coat also prevents chalking on unprinted films. Use equipment designed to
handle high viscosity materials and make sure the coating is evenly applied to the
specifications given in the clear's Instruction Bulletin.

Abrasion damage and loss of gloss are not covered by any 3M warranty. This is
considered normal wear and tear.

See product bulletin Application Tapes for information about selection and use of
suitable application tapes for this product.

Refer to Instruction Bulletin 5.1°Substrate Selection, Preparation and Substrate-specific
Application Techniques, for general application information.

Use a cleaner designed for high-quality painted surfaces. The cleaner must be wet,
non-abrasive, without strong solvents, and have a pH value between 3 and 11 (neither
strongly acidic nor strongly alkaline).

Refer to Instruction Bulletin 6.5 Storage, Handling, Maintenance and Removal of Films and
Sheetings, for general maintenance and cleaning information.

This bulletin provides technical information only.

All questions of warranty and liability relating to this product are governed by the
terms and conditions of the sale, subject, where applicable, to the prevailing law.

Before using, the user must determine the suitability of the product for its required or
intended use, and the user assumes all risk and liability whatsoever in connection
therewith.

Visit the web site of your local subsidary at www.3M.co.uk/graphicsolutions for more
details about 3M™ MCS™ Warranty and 3M™ Performance Guarantee, product
overview and and additional technical bulletins.

Product Bulletin 180 Page 4 of &



Health & Safety

Important Notice
to Purchaser

: e ‘ |
Refer to the package label and the Material Safety Data Sheet fﬂ‘{jﬁﬁeﬁetﬁ m

handling information on the products referenced in this bulletin. For 3M products, if
necessary, you may contact our Toxicology/Product Responsibility Department on
01344 858000.

The 3M products described in this publication are covered by a 3M warranty and
limitation of liability.

3M'’s warranty provides that if 3M finds that goods are defective in material or
workmanship they will be replaced or the price refunded at 3M's option but note that
3M does not accept liability for other direct losses (except for personal injury or death)
or consequential losses relating to defective products or from information supplied by
3M.

Purchasers and users of 3M products, and not 3M supplying companies, are always
solely responsible for deciding on the suitability of the 3M product for their required or
intended use.

Commercial Graphics Commearcial Selutions Divisian Cammercial Graphics v 3. cooukd graphicsolutiong twitter comdIMGraphics UK
3M United Kingdom FLC 3M United Kingdom PLC 3M Ireland (Dublin) wwewe b cooukinnovativefins hes facebook.coms IMWrapslIE
3bd Centra, Cain Raad, Bracknall Custorner Service The lveagh Building w3 e uk S facilities twitter comsIMWrapsUIE

dih Flaar Building 8

Berkshire The Park , Carrekmines, facabook.com/3MGraphics ingtagram.oomsd dmtraps LK
RGIZ 8HT Exchange ALY, Jaberd Guays Dublin 18, Ireland
Mancheastar
Tel: (1344 B58000 NS 3EJ Tel: 00 353 1280 3555:
cammgraphics ukBmmmocom Tal: 01344 857000 cornrmigraphies. ubB rmmm. eam
commgraphics. uk@mmmocon
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m Product Bulletin 680 (UK)

Release UK-1, January 2009
Black Bar in Margin indicates change |

3M " Scotchlite  Reflective Graphic Film
Series 680

Product Descri ptinn e 3M Commercial Graphics Division products are not
tested against automotive manufacturers” specifications

Scotchlite Plus 680 is a highly durable, flexible, and are, therefore, not warranted for use in fabricating

enclosed lens reflective sheeting designed for the graphics for automotive Original Equipment

production of attractive multicoloured markings, Manufacturers (OEM).

displays, signs, truck markings and other markings A

which have the same appearance in the day-time Product Line

and at night even when viewed at side entrance

angles. This sheeting 15 intended for application to C
flat surfaces with and without rivets and for use on rEonpct umber ﬂl:ﬂur
corrugated surfaces. 680-10 White
Key Features 2:3;}: E.:Etzgc
o 3 - } 5 e ]
o Sumilar davtime and mighttime appearance 68071 Yellow
o Excellent angulanty GR0-72 Red
o Retains 90% of its retro-reflectivity when 6R0-75 Blue
totally wet 680-77 Green
o Positonable, pressure-activated adhesive GR0-%1 Lemon Yellow
o  Available in 10 colours. HE(-K2 Ruby Red
o 680-85 has a black daytime appearance but 6R0-85 Black (reflects white)
reflects white at night
¢ Suitable for Screen printing and electrostatic 680-76 Light Blue discontinued in UK Aug(9

imaging. * - ,
£ ' Custom colour matching 18 available on this product.
e LUpto 8 years exterior warranty Contact the 3M Sales Office.

o Unprocessed film resists fuel vapors or
occasional spills

* For piezo ink jet printing use 1J680-10
Applications and Uses

Film Series 680 15 intended for making durable
graphics when used with the listed Compatble
Products in the following applications. These
applications are warranted by the 3M™ MCS™
Warranty.

o (Commercial vehicle graphics, raillway graphics,
commercial signs, and striping

Limitations of End Uses

We do not normally warrant other applications, but
please contact us to discuss vour needs or let us
sugpest other 3M products.

Specifically, we do not warrant this film for the
following:

o Permanent, regulatory traffic signs

PB&ROLUK-1 Last Edit: August 2009
Last Print: 0501/2010/Page 1 of 6



Compatible Products

Screen Printing Inks
IM™ Screen Printing Ink Series 1900
line and four colour
IM™ Scotchlite™ Screen Printing Ink Series 2900
line colour
IM™ Screen Printing UV Ink Senes 9800
ling colour and four colour
Screen Printing Graphic Protection Options
IM™ Sereen Print Gloss Clear 1920DR
IM™ Screen Print Gloss Clear 97200V
IM™ Sereen Print UV Gloss Clear 9800CL

Electrostatic Imaging

Scotchprint® Toner Series 8700/8800 ES

IM™ Trdent Transfer Media ES

Electrostatic Imaging Graphic Protection

Options

IM™ Seotcheal™ Luster Overlaminate 8519

IM™ Scotcheal™ High Gloss, Graffinn Resistant
Owverlaminate 83912 (not for use on nvets)

o Selected 3M application tapes

Main Characteristics

PR AR

Aires® PANO

Other Characteristics

Retroreflection

At a—4" entrance angle and a (0.2° observation angle,
unprinted film series 680 has the following typical
coefficient of retroreflection. 1t 1s expressed in
candlepower per foot-candle per square foot
{candela/lux/square meter) per ASTME B10.

The entrance angle 1s formed by a light beam striking the
surface at a point and at a line that is perpendicular to the
surface at the same point.

An observation angle 1s formed by the lhight beam striking
the reflective surface and returning to the observer. From
245 metres(800 feet), a motorist normally views a graphic
at a 0.2" angle.

Film and Colour Typical Coefficient of
Retroretlection
G80-10 White [ (M
Gal-14 Orange 25
GR0-64 Gold G5
680-71 Yellow 60
Gu()-72 Red 20
680-75 Blue 10
Gu(-77 Green 15
680-81Lemon Yellow 40
680-82 Ruby Red 20
680-853Black 30

Property Description

Film Type Composite

Film Opacity Opague

Adhesive type Pressure activated,
positionable,

Adhesive colour Clear

Liner

94 pound, polyethylene-coated

paper

Suitable apphcation
surface

Flat, moderately curved or
corrugated surfaces with or
without rivets

Chemical and Physical Properties

Values given are typical and are not for use in
specifications. If a custom specification is desired, a
request should be submitted through your sales
representative. The data given below 1s for unprinted film
Chemical Resistance

o  Resists muld acids, mald alkalis and salts

= Excellent water resistance

s Resists occasional fuel spills

Physical Properties

Suitable application
substrates

Aluminum, GRP, stainless
steel, paint

Application
temperature range*®

10" to 38°C
Nat surfaces without rivets

137 to 38°C (45° 1o 100°F)
flat, curved or corrugated
surfaces with rivets

* ; ; ; i
For -t!_.l'.?_.l'.il'.lrf{“ﬂ”f.i'l'l'.':i nearing the minimum

temperature range, please contact your local
technical service representative to confirm
suttability of application

Metric Units
.18 to 0.20 mm

Property

Thickness { film plus
adhesive)

Tensile Strength (150
1184-1943)

Applied shrinkage

44N/25mm at 23°C

0.4 mm

-34° 10 +93°C

service lemperature
range

PB&SOUK-I Last Edit: August 2009
Last Print: 05/001/ 2010/ Page 2 of 6
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Adhesion (FTM1)

Substrate Metric Units

N25mm

Aluminum, anodized 22
Aluminum, etched 28
GRP 17
Frughauf painted panels 20
Stainless steel 24

These adhesion values are 24 hours after
application.

Note: 150 refers to standards of the International
Standards Orgamsaton. FTM (Fimat Test

Methods) refers to test methods listed by Fimat, the

Association of European Tape Manufacturers.

Warranted Durability

The following tables show the warranties for exposure where the face of the

eraphic is vertical at 90° + 107,

Aires® PANO

PR AR

Warranty

Only a Scotchprint” Graphies Authorised Manufacturer or
3M™ MCS™ Qualified Manufacturer can produce 3M™
MCS™ Warranted Graphics. The warranty period 15 based
on field experience and exposure tests. When the graphics
are processed and used according to the 3M
recommendations, they should have the performance life
shown in the table below. The actual performance depends
on the:

Correct combination of film and ink

Ink formulation

Drying methods

Selection and preparation of the substrate
Application methods

Exposure conditions

o Cleaning methods

10° L’I‘

Ink Series Protective Clears Fleet Exterior Sign Interior
Ist Surface

LONE 1 1 3 1 2 3 1 2 K
Unprinted Unprinted ] 7 5 B 7 5 h b h
1900/2900/9800 1920/9720 a b 3 8 7 3 by 3 by
1900/2900/9800 YEOOCL B 4 3 b 4 3 ! ] A
RTO0/ER00 Toners 8519 b ] 4 3 4 3 A A 8
il B 5 4 3 5 4 3 8 8 A
1920 5 4 3 4 3 2 A ! a

Warranty Limitations

¢ Film series 680 is not warranted for non-vertical

applications (90° £ 10%). Film that 1s exposed at

angles grater than this may have a shorter Life.

The customer must assume the responsibility for

testing and approving other exposures.
e Long exposure to continuous high heat

decreases the effective performance life of this

film by 2 years. High heat 1s a temperature

above 65°C (150°F). It may occur in areas such

as ratlway locomotives, vehicle engine

compartments, non-insulated tankers exposed to

frequent intemnal steam cleaning, or
compartments that carry hot cargo.

o  Overlaminate 8912 ES 15 only recommended for

Mat surfaces without rivets.

Lone 1: Northern and Central Europe

Austria, Baltic States, Belgium, Bosma, Croatia, Czech Republic,
Denmark, Finland, France, Germany, Greenland, Hungary, Ieeland,
Ireland, Italy (North of Rome), Liechienstein, Luxembourg, Metherlands,
MNorway, Poland, Romanma, Seria, Slovakia, Slovenia, Sweden,
Switzerland, UK

Lone 2: Mediterranean Europe
Albania, Bulgana, Corsica, Crete, Greece, ltaly (South of Rome),
Macedonia, Malta. Portugal, Bussia, Sardinia, Spamn, Turkey

Lone 3: Middle East and Africa

Afghanistan. Bahrain, Cyprus, Dubai, Ismel, Kuwait, Iran, Irag, lordan,
Lebanon, Oman, Pakistan, Qatar, Sauds Arabia, Syria, UAE, Yemen
Algerta, Angola, Benin, Botswana, Burkina, Burundi, Cameroon, CAR,
Chad, Congo, Djibouti, Egypt, Eritrea, Giabon, Ghana, Guinea, Ivory
Coast, Libya, Liberia, Madagascar, Mali, Mavritama, Morocco, Mamibia,
Miger, Migeria, Bwanda, Senegal, Sterra Leone, Somalh Republic, South
Africa, Sudan, Togo, Tunista, Uzanda, Zaire, Zambia, Zimbabwe

PB&ROLUK-1 Last Edit: August 2009
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Fabrication Weeding Considerations

This bulletin does not contain detailed printing, Electromcally-cut graphics may be I;Jifﬁs:ull!. to cutand
weed. The customer must assume responsibility for testing

rocessing or application procedures for the subject ; :
: & 3t PP k Y and approving this cutting method.

products. The appropriate Instruction Bulletin(s)

may be Gh[?i]“:d by u"j‘_lj[auli.“g  bedeed ;M sales Weed the film within 24 hours of cutting 1t. The adhesive

representative or 3M Technical Service. may flow afler cutting.

Screen Friﬂting Perform weeding carefully. Cut graphics do not re-adhere
to the Comply performance liner if they are pulled off of it

Durability For this same reason, do not atternpt to exchange the liner.

To obtain the durability given in the warranty table, Refer wo Instruction Bulletin 4.1 for more details.

use only approved combinations of ink or toner and

overprint clear or overlaminate. Design Factors

o Use a mimimum letter height of 75mm (3 inches).

Formulations and processing conditions can affect ; ;
e LUse a mimimum stroke width of 10mm(3/8 inch).

the durability of the ink. Carefully follow the

limitations of the specific inks and the instructions * Use a minimum radius for a point of 1.6mm (1/16
in the appropnate Product and Instruction Bulletins. inch).
Refer to the 3M Related Literature section. ¢ For uniform colour and brightness when making a

oraphic with multiple pieces of film series 680 together,

Ink Considerations : -
be sure the pieces are properly colour matched. See

* lnk series 1900 (line ‘:{]lu“]"‘“} are opaque. Be Instruction Bulletin 2.1 for details. Colour-matched
gare .’-hm. they prevent the film from retro- film 15 available by special order. Contact your 3M
reflecting in the screen printed areas. sales representatives.

* Do not use inks containing metallic pigments. e  Order “roll applicator splices™ for roll striping. Butt

L Fﬂl‘l‘l ﬁﬂ[}'l{.} :i& ITl'LHﬂlﬁl.:l:J fUT L‘ﬂhﬂm.'l.:l:j leicuﬁ mﬂ}r h-H."r'E a hma“ HHP._
performance with ink series 9700 UV,

e Ensure the last colour and the overprint clear

are properly dried when using solvent-based Appi ication T-EIPEE-
ks P Igraphu.'ﬁ needed for any corrugated The type of application tape to use depends on the type of
application. graphic produced and the ink/toner and overprint

clear/overlammate used. Refer to Instruction Bulletin 4.3
for more details.

Digital Printing

Refer lo the 3M Related Li’-“"m“r‘:.“fmi”“ .“’.’ e LUlse a prespacing tape if the graphic has large amounts
Instruction Bulletins that discuss digital printing of exposed liner.
metiods. o Use a premasking tape if very little of the liner 15
Cuﬂing exposed.

Overprint Clear or Premask Tape | Prespace Tape

,n_”_!"}‘ Caution Overlaminate

Unprinted film SCPM-19 SCPS-100
When using any equipment, fllWH}fH follow the 1970DR SCPS-100 SCPS-100
manufacturers’ instructions for safe operation.

9720 UV SCPM-44X SCPM-44X
Recommended Cutting Methods 92000 L SOPM-44X% SOPM-44%
i IR Tootnl 8519 None required, | SCPS-100
« Hand cut ikt . 8912 but may usc
. Hot kiss cutting ®  Drum-type electronic SCPM-19

o cutting
s  CGullotine : ; :
s Flat-bed electronic cutting

PBAROUK-I Last Edit: August 2009
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Application

The application details given below apply to film
series 680, Use them in conjunction with complete
application information found in our Instruction
Bulletins. Refer to the 3M Related Literature
section near the end of this bulletin.

Temperature
e 107 to 3I8C Nat surfaces without rivels

o 13710 3R°C
flat, curved or corrugated surfaces with nvets

Positioning

This film has a posionable adhesive. This 3M
technology is a mechanical feature, not an adhesive
property. Application pressure bonds the adhesive
to the substrate and destroys the positionability
feature.

This film loses its positionability feature at
application temperatures above 38°C.

Refer to the Instruction Bulletin 5.4 for application
details.

Application Method

Use a dry method. Do not use a detergent and
waler or a commercial application hquid to position
the graphic.

Substrate

» Some substrates such as under-cured
polyurcthane paint, fibreglass, and some pamnt
systems may continue to outgas for some iime.
Two-part polyurethane paints and clear coats
may stop curing when the air and surface
temperatures are lower than 24°C.

o Film series 680 can be applied over other
recommended 3M graphic systems

Finishing Overview

o [ needed, use edge scaler 3M™ Edge Sealer
4433,

o  Most graphics made with film series 620 do not
require an edge sealer, although certain
applications may benefit from its use.

o All processed and unprocessed graphics
subjected to fuel vapors or occasional fuel spills
do require edge sealer.

o Edge sealing in the following applications 15 not
required, but 1t may help keep the edges adhered
when subjected to external sources such as
abrasion and/or high pressure washing,

- graphics exposed to severe abrasion or high
pressure washing (see Note, below)

- graphics applied to chrome substrates

- graphics applied to locomotives and rail
rolling stock

- graphies applied to truck rollup doors

LLL-D L =l
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Neote: Refer to Instruction Bulletin 6.5 for details on
pressure cleaning. Exceeding 3M’s
recommendations will void the warranty whether or
not an edge scaler was properly used.

Maintenance and Cleaning

Use a cleaner designed for high-quality pamnted surfaces.
The eleaner must be wet, non-abrasive, without strong
solvents, and have a pH value between 3 and 11 (neither
strongly acidic nor strongly alkaline).

Shelf Life

e The shelf life of the film is 2 yvears and should be
applied within 2 vears of the receipt of film if
unprocessed. Processed film should be apphied within 1
year of processing and within 2 years of receipt of the
film.

o Leave the rolls of film in the original shipping carton or
suspend the rolls horizontally.

e Store cut sheets lving flat.

e Store the film and the processed graphics in a clean, dry
area and away from direct sunlight at a temperature
below 38°C.

o Ship the fimshed graphics lying flat or ima roll. To roll
the graphic, wrap it film-side-out on a mimmum 15
cmi6 inch) diameter core. These methods help prevent
the film and premasking from wrinkling or popping off
the liner.

Related 3M Literature

Listed below 1s related 3M Technical Literature which may
be of interest:

Listed below 1s related 3M Technical Literature which may
be of interest.

Subject Product | Instruction
Bulletin | Bulletin

Design of Markings 2.1

3IM™ Seotchlite™ Transparent 29010 3.18

Screen Printing Ink Series 2900

3M'™ Screen Printing Ink Series 1200 3.12

1900 Line

AM™ Screen Printing Ink Series | 1900 3.11

1900 4-Colour Halt Tone Inks

IM'™ Screen Printing Ink Series | 9700 34

9700UY Line

AM™ Screen Printing UV Ink Q800 320,321

Series 9800

3IM™ Scotcheal™ Lustre 8319

COrverlaminate 8519

IMT™ Scotcheal ™ High Gloss B2

Overlaminate 8912

Scoring and Cutting 4.1

Premasking and Prespacing 4.3

Surface Preparation 5.1

Application 54,55

Storage, Maintenance and 6.3

Removal

Warranty of Products
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Glossary of Terms

Matched Component System'™ or MUS™

The system pursuant to which Finished Graphics are
produced by a Graphic Manufacturer using only 3M
Products and components and manufactured in
accordance with 3M’s Product or Instruction Bulletins,
3M Specification Document and using 3M Approved
Technologies.

IM™ Controltac™ Plus

A film with 3M™ Controltac™ Plus positionable
adhesive system has million of precision-placed
microscopic glass spheres embedded within its
adhesive layer. These spheres help to prevent the
adhesive from fully contacting the application
surface until pressure is applied. This enables the
graphic to be positioned, then re-positioned as
many times as necessary, until it 1s in exactly the
right place before final application.

Retroreflectivity

A retroreflective material reflects the incoming
light back to the Light source. Scotchlite reflective
graphics reflect the car headhights back to the car
driver.

Permanent Adhesive

Films with a permanent adhesive can be difficult to
remove and will often require heat and/or
chemucals for effective removal.

Ay res- Fu@no

ANDLY AR sy 1R B EELARy P

Health & Safety

Reter to the package label and the Material Safety Data Sheet for
health, safety, and handling information on the products
referenced in this bulletin. For 3M products, it necessary, yvou
may contact our Toxicology/Product Responsibility Department
on 01344 858000,

Important Notice to Purchaser

The 3M products described in this publication are covered by a
AM warranty and limitation of lability.

IM’s warranty provides that if 3M finds that goods are defective
ur material or workmanship they will be replaced or the price
refunded at 3M’s option but note that 3M does not accept liability
tor other direct losses {except for personal injury or death) or
consequential losses relating to defective products or from
information supplied by 3M.

Purchasers and users of 3M products, and not 3M supplying
companies, are always solely responsible for deciding on the
suitability of the 3M product for their required or intended use.

Bulletin Change Summary

SM™ Sereen Printing Ink Senes 9700UY replaced with
IM™ Sereen Printing U Ink Senes 9800, Warranty table

updated.

Commercial Graphics Group

3M United Kingdom PLC

AW Canfre, Cain Road

Sracknel. Berkshire

RG12 8HT

Tak 01344 B57EED

Fax: 01344 B57HAG

a-mail: commagraphics ukiEmmm.com
websites: wwa mmm.comiuk

www. Jm.comiukigraphicsolutions

Commercial Graphics Group Commercial Graphics Growp

3M United Kingdom PLC M Ireland {Dublin)
AW Hau=a, 28 Graat Jackson Sireat The Iveagh Building
Manchaster The Park , Carrickminags
M15 4PA Dublin 18, Iraland

Talk D161 Z37 63

Fres Fee: 0800 378127

a-mai: commgraphics ukiBmmim.cam
websibes: waww.mmm.comiuk

www. Jm. comdukigraphicsalutions

Tal: 00 353 1 280 3555

Fax: 00 353 1 280 3504

a-mail: commgraphics.skiEmmmocam
‘wean. Im comiukiigraphicsalutions
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